Abstract
Introduction
The role of pension funds and life-insurance companies in the economy has increased with ageing populations and government policies promoting private pension savings (Coletta and Zinni, 2013) . Growing pension savings lead to deeper capital markets, and therefore may have a positive effect on economic growth. Also the financial landscape might change, with institutional investors taking over some of the financial intermediation activities from banks. This may lead to a shift away from the traditional continental model of relationship banking to a more Anglo-American system with a larger role for capital markets in corporate funding (Davis and Steil, 2001 ). The European Commission welcomes a larger role of institutional investors; their longer time horizons enable them "to behave in a patient, counter-cyclical manner, restraining 'short-termism' and reducing the need for maturity transformation" (European Commission, 2013) . This is expected to foster long-term investment, helping to put Europe back on the path of sustainable growth. The role of pension funds and life-insurance companies seems especially relevant after the banking crisis, as banks are restrained in credit to firms and households during the difficult process of deleveraging.
In this paper we present new empirical evidence for such an alleged positive impact of pension savings on economic growth. We study the effect of pension assets on economic growth in OECD countries for the period [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] . Unlike the standard cross-country growth regressions, we focus on one specific transmission mechanism for the impact of pension savings on economic growth, namely the access of firms to external finance to fund their investments. The hypothesis is as follows: If capital markets are more developed, one would expect firms that rely more strongly on external finance to benefit disproportionally from more efficient financial markets compared to firms that depend less on external finance. To test this hypothesis, we apply a difference-in-difference approach by regressing industry growth on the interaction of an industry's dependence on external finance with the level of pension savings. Significance of this interaction term then indicates that financial frictions are lower in countries with higher levels of pension savings. Thus, we are able to focus on a key mechanism that could explain the positive effect on economic growth of a larger pension savings through pension funds and lifeinsurance companies. This idea goes back to Rajan and Zingales (1998) in the context of financial markets and growth. The difference in difference approach helps us to mitigate the endogeneity problem in standard growth regressions (e.g. Davis and Hu (2008) , Zandberg and Spierdijk (2013) ). In line with our hypothesis, we find supporting empirical evidence that growth of funded pension systems has a positive effect on economic growth in OECD countries.
Our paper relates to a small literature on the effect of different types of pension systems on economic growth. In a recent paper, Zandberg and Spierdijk (2013) find no significant effects of the growth in funded pension systems on economic growth in the 2001-2010 period for 54 OECD and non-OECD countries. The authors control for pension investment returns to capture the switch in funded pensions. Only when using a 5-year period growth model with rolling windows, which is non-standard in empirical growth literature, do they find a weak significantly positive effect of pension savings on economic growth. These positive findings, however, are not robust to exclusion of individual countries. In appendix 2, we find that a cross-country regression for OECD countries only does give significant positive effects of pension assets on economic growth, also without applying rolling windows. In an older paper Davis and Hu (2008) find that an increasing pension assets-to-GDP ratio positively affects output using both OLS estimation and dynamic heterogeneous panel estimation. The authors find a positive influence of funded pension systems on economic growth for both OECD countries and Emerging Market Economies in the period 1960-2002. For example for Chile they find that a 1% increase in pension assets can contribute to economic growth by 0.14%. Other papers focus on the impact of pension reforms on aggregate savings. Samwick (2000) shows that PAYG countries tend to have lower aggregate saving rates than countries with funded pensions. Similar results were found by Bailliu and Reisen (1997) , who find evidence that funded pensions in OECD and developing countries are correlated with higher savings.
Our paper is structured as follows. Section 2 provides some background on the increasing role of pension savings, and discusses the potential impact on the financial landscape and economic growth. Section 3 presents the econometric methodology and describes the data. Section 4 presents our empirical results applying the Rajan and Zingales (1998) methodology in a cross-industry, cross-country comparison. Section 5 concludes.
Funded pensions, financial intermediation and economic growth
The role of private pensions in the provision of retirement income has grown significantly in the past two decades, reflecting efforts by many countries to relieve pressure on unsustainable pay-as-you-go (PAYG) benefits. The growing importance of pension savings is illustrated in figure 1. Despite the considerable losses due to the financial crises in 2002 and 2008, total pension assets relative to GDP rose 13 percentage points in OECD countries from approximately 33% on average in 2001 to 45% in 2011 4 . Most of the increase is driven by OECD countries with already larger funded pension systems. Total pension assets to GDP for this group increased with nearly 25 percentage points from 73.2% to 97.8%. However, also for the average PAYG country the ratio more than doubled from 3.7% to 7.6%. Despite this common trend for pension savings to increase, great diversity remains across individual countries, both in level and in evolution over time (for a detailed description, see Appendix 1). Pension policies are typically determined at the national level, and are subject to specific historical and political circumstances, and are sometimes erratic. The recent incidents in Poland and Hungary where private pensions where re-nationalized -mainly for budgetary reasons -fall outside the scope of our observation period. There are several potential mechanisms that can explain a positive relation between the size of funded pensions and economic growth. First, increased pension savings may imply higher aggregate savings providing more funds available for investment in general. Second, higher pension savings will lead to a larger inflow for pension funds and life-insurance companies, who will invest these funds into capital markets. As pension funds' liabilities have a long maturity, they can afford to make long-term investments, for example through long-term equity stakes. Even if these savings substitute savings through banks, this may have a net positive effect on economic growth, if banks have a more shortterm focus. Third, pension funds are better able to diversify risks across younger and older generations, and -if properly regulated -across countries as well. Optimal international and intergenerational risk sharing reduces the costs of risk, and thus helps to promote economic growth. According to Obstfeld (1994) halving the variance of macroeconomic risks through better risk sharing could increase growth, leading to substantial welfare gains. Private saving in pension funds may also contribute to stability of markets for government debt, as it reduces citizens' exposure to the credit risk of their governments. With funded private pensions credit risks can be diversified by holding explicit claims (for example bonds) on different governments rather than an implicit claim on the national government (Bovenberg and Van Ewijk, 2011) . Finally, the presence of big institutional investors may lead to better governance of firms by reducing free-riding incentives, which in turn improves these firms' efficiency and hence may lead to higher growth.
In contrast to these positive effects, there are also concerns that higher pension savings could have adverse effects. This could happen if the diversion of household savings to pension funds and lifeinsurance companies weakens the position of banks by reducing their base of stable household deposits. This could be aggravated if better prospects on pension income induces households to lengthen their balance sheets by taking on more mortgage and other debt (Cecchetti, King and Yetman, 2011) . The second factor seems to be more important in practice than the first. The larger funding gap of bank in countries with strong funded pensions implies that banks are more dependent on wholesale financing through money markets. This does not have to be a problem in normal times -as institutional investors buy bank bonds and thus fill the financing gap, but it may increase liquidity risks in bad states of the world. Cecchetti et al. (2011) show that higher loan-to-deposit ratios and larger funding gaps are associated with worse performance during the banking crisis.
Method and data
We analyse the effect of pension assets on economic growth in OECD countries for the period 2001-2011 using a cross-industry, cross-country difference-in-difference regression. We focus on the difference in dependence on external finance across different industries. Following Rajan and Zingales (1998) we define an index of the dependence of firms on external finance as the fraction of investment not financed through retained earnings. Specifically, it is the gap between capital expenditures on fixed assets and cash flow from operations. The index is constructed using data on US firms; the literature proposes that this country provides the preferred measure of dependence on external finance as it has the best developed financial markets. A central assumption is that the ordering of industries according to their dependence on external finance is the same for different countries, and is determined by some fundamental characteristics of these sectors. This methodology has been used in several papers such as Dell'ariccia (2008) , to identify the impact of banking crises on the real economy, and Laeven and Valencia (2013) to identify the effect of financial sector intervention on the real economy. The latter paper also checks robustness of the original Rajan Zingales index by recalculating it with more recent data.
Our hypothesis is that domestic industries with high dependence on external finance (ED i ) should disproportionately benefit from an increase in the size of pension assets as this is associated with more efficient financial markets. Equation 1 shows the model with cross-industry, cross-country fixed effects. Also, we include a crisis dummy to see whether the relation changed during the crisis, or even might have changed sign, as suggested by authors concerned with the funding gap of banks (Cecchetti et al (2011) ).
(1)
Here, the dependent variable is the value added growth for sector i in country c and year t. include country-industry, country-time and industry-time fixed effects. This large number of dummy variables controls for a large number of time specific, country specific, and industry specific shocks that may affect firm performance. is the size of sector i in country c relative to total manufacturing of that particular country 5 ; this accounts for the possibility that larger, more saturated industries experience slower growth. We interact the level of total pension assets per country with dependence on external finance per industry . Here the PA-to-GDP ratio ( ) is taken as a lagged variable as it takes time for additional pension savings to lead to higher investment and growth. The external dependence variable is included as a time-invariant characteristic per industry. The United States is excluded from the regression because it is the benchmark for external dependence per industry.
To examine whether the relation of pension assets and economic growth might have changed during the crisis, we also include a crisis dummy interacted with the difference-in-difference term . We expect the coefficient on this term to be negative if the crisis has hit countries with large funded pensions more strongly and firms with large external financing suffer from impaired bank 5 where the sum of total value added is given as a variable on INDSTAT. lending in particular. Following Laeven and Valencia (2013) we define the crisis period dummy to be one from 2008 to 2010 for the following countries in our sample: Austria, Belgium, Czech, Denmark, Estonia, France, Germany, Greece, Hungary, Iceland, Ireland, Luxembourg, Netherlands, Portugal, Slovakia, Spain, Sweden and the United Kingdom.
Our panel includes all 34 OECD countries and 69 industry sectors. The OECD provides annual data on total pension assets relative to its country's nominal GDP (current prices, local currency) for all OECD countries in the 2001-11 period.
6 Missing pension asset data for Japan is complemented by total PA-to-GDP ratio from the Bank of Japan. 7 Limited availability of industry data (INDSTAT) restricts our regressions to the period 2001-2010, where for the year 2010 data are available only for Australia, Canada, Estonia, Japan, Mexico and Slovenia. Taken together we have 13,682 available observations for 1,862 unique country and sector combinations. The panel is not perfectly balanced; there are some missing years for specific countries or industries. Table 1 provides some descriptives of the data. We use annual value added growth per manufacturing sector which is the net output per sector after adding up all outputs and subtracting intermediate inputs (source: World Bank). This output indicator is given in local currency and current prices; as we focus on differences across sectors it is fair to use nominal growth rates; a country's inflation is captured in country-time fixed effects. 8 Annual nominal growth on average is positive at 1.3%, but quite volatile. Average industry share per sector relative to total manufacturing output equals 1.3%. The highest industry share of over 50% is due to the non-ferrous metal basic industry in Chile. Total PA-to-GDP averages 33%, but varies widely over time and across countries (see Appendix 1 Table A for country data).
6 Total pension assets comprise pension fund assets, pension insurance contracts, funds managed as part of financial institutions and the value of funds book reserve systems, (http://www.oecd.org/finance/privatepensions/globalpensionstatistics.htm) 7 Total pension assets, Flow of Funds, Bank of Japan (BOJ) codes: FOF_FFAS800A100 till FOF_FFAS800A900. There is a difference between total pension asset data of Japan as reported by the OECD and the BOJ. We use BOJ data due to their larger and more detailed time series data on total pension assets. 8 Further details about data adjustments for the value added data is elaborated in Appendix 1.
The index for external dependence per manufacturing sector ( ) has previously been constructed by Rajan and Zingales (1998) , and enlarged by Raddatz (2006) . Rajan and Zingales distinguish 36 sectors which has been extended to 70 sectors by Raddatz. External dependence at the company level is defined as the gap between capital expenditures on fixed assets and cash flow from operations:
The authors take the median of the (time-averaged) external dependence of all firms per sector in the 1980-89 period to compute the aggregate external dependence ratio which is time-invariant but differs between sectors. Note that the external dependence index is not constrained to be positive. Sectors range from the leather industry, with the lowest external dependence (-1.53), to manufacturing of drugs and medicines, with the highest external financial needs (1.47). 9 Rajan and Zingales argue that these measures are very persistent and technologically determined, and therefore typical for an industry over time and across countries. Indeed, a number of papers have checked robustness by constructing the measure with more recent data (Beck, Chen, Lin, and Song, 2012 and Valencia, 2013) .
Empirical results
In this section we estimate the model in Equation 1. The results are summarised in Table 2 both for the standard model, and for the model that includes a crisis dummy to account for the potential impact of the crisis. To account for country and sector trends, as well as for omitted variables, each regression includes country-industry, country-year and industry-year fixed effects with standard errors clustered by country-industry. In order to eliminate noise we only use output data with at least 5 consecutive growth data points (see also Ciccone and Papaioannou , 2010) . Furthermore, In line with Kroszner, Laeven and Klingebiel (2007) we Winsorise the top and bottom 1% of the outliers which caps negative output growth from -551% to -86% and positive growth from 323% to 75%. Also, the top and bottom 1% of our industry share variable are Winsorised capping the top 1% ratio from 0.57 to 0.10. The PA-to-GDP ratio has no extreme outliers.
The first two columns in Table 2 (columns a and b) presents our regression results without the industryyear fixed effects. These fixed effects take into account common factors across industries; we now have to include lagged output growth to account for autocorrelation at the industry level. Columns c and d present our complete model including country-industry, country-year and industry-year fixed effects. In line with Rajan and Zingales (1998), we find that high industry share in the previous period has a negative effect on growth. The intuition is that saturated markets with high industry shares and more competition inevitably hinder growth. The results for the key interaction are significant at the 99.9% confidence level in all models and, moreover, stable across alternative specifications of the model. Larger funded pension systems thus positively stimulate growth of manufacturing sectors with a higher dependence on external financing, pointing to a positive impact of deeper capital markets on financial intermediation and, thereby, on economic growth. Table 2 test whether the positive effect of pension assets on growth breaks down during the crisis. For this we interact the crisis period with our key independent variable. This variable, however, turns out to be insignificant. Also the sign changes across the regressions. We thus find no support for the argument that larger funded pensions may have a destabilising impact on the financial system and the economy in the event of a severe crisis. This conclusion is further supported by the insignificant result for a similar crisis dummy in a standard cross-country regression (see Appendix 2).
Columns b and d in
We have performed several robustness tests and we report the results of the four most important tests in Appendix 1 (Table D) . First, we have redone our initial regressions and take the top and bottom 2.5% of output growth as threshold for Winsorisation, which turns out to cap output growth at -50% and 50%. Second, as an alternative to Winsorisation we trim the 1% outliers, in line with Dell'Ariccia et al. (2008) . Third, we note that the majority of papers correct output growth for inflation, thus we convert our nominal output growth to real growth with the GDP deflator retrieved from INDSTAT and Winsorise the new variable at 1%. Fourth, we repeat the initial regressions with a loop that each time omits either two countries or three industries in alphabetic order to check for country outliers. All these robustness tests produce significant results for the key variable at the 99.9% confidence level. We also check what happens when we drop the requirement of 5 consecutive growth data points. Significance now falls, but our results remain significant at the 95% confidence level. The fall in significance arises because inclusion of sectors with substantial periods of missing output growth data are generally small with less accurate data and lower consistency of their reported value added, which increases noise. Most of this data comes from Greece, Turkey, Portugal and Belgium.
Conclusion
Many countries encourage private pension savings as a supplement to public pensions, which face increasing demographic pressure. It is likely that the role of pension savings and institutional investors in financial intermediation will increase in the future. The increasing size of pension assets may impact the financial landscape, with a growing role of institutional investors (pension funds and life-insurance companies). We explore whether this has consequences for economic growth and what the channel may be. We find supporting empirical evidence that growth of funded pension systems has a positive effect on economic growth in OECD countries. Following Rajan and Zingales (1998) we focus on one specific channel, the external financing of firms. Using data on 69 industry sectors in 34 OECD countries for period 2001-2010 we find that increasing pension saving is in particular beneficial for firms heavily relying on external finance. This suggests that an increased amount of assets held by pension funds and other institutional investors is associated with more efficient financial markets and therefore higher economic growth.
An interesting conjecture is that this relationship might have changed during the banking crisis, as the diversion of household savings from banks to pension funds might have weakened banks, making them more dependent on wholesale markets. We do not find any support for a negative impact on economic performance during a crisis.
We see several routes for future research. First, our analysis is restricted to the manufacturing industry; the analysis could be broadened including other sectors as well, in particular the service industry. Second, our analysis focuses on one particular transmission mechanism; there are other factors that could influence the impact of pension savings on the economy, for example, regulations with regard to the investments and funding of pensions funds and life-insurance companies.
Appendix 1: Data description
This appendix provides more detail information on the data used. For the industry output data we use annual value added in local currency and current prices from 152 sectors in the manufacturing industry for the period 1999-2009 from INDSTAT. We focus on sectors for which we have the dependence of external financing ratio from Raddatz (2006) . We construct a concordance table between isic3 codes from INDSTAT and the isic2 codes from Raddatz. Some of the isic2 sectors include either two or three isic3 sectors as seen in Table B in this appendix. At the country level, some observations of one of the isic3 subgroups that belong to the same isic2 group are missing. In order to maintain consistency of the former group we only compute the total sector value of these subgroups if there are no missing values in that time series. For some countries the calculation of an industry's value added has changed from some particular year onwards. We identify the transition year and ignoring this specific output growth observation to eliminate distorted growth values resulting from the change in definition. We end up with 69 sectors which have the dependence of external financing ratio from Raddatz. Table A shows annual pension assets-to-GDP growth as retrieved from OECD.Stat for all countries included in the sample. Table B shows the external dependence ratio as obtained from Raddatz (2006) . 
Appendix 2 Cross-country growth regressions
In this appendix present results from a standard cross country regression between GDP growth and pension assets. Following Zandberg & Spierdijk (2013) we estimate the following model:
(a)
We relate nominal GDP growth to the lagged total pension assets-to-GDP growth and the lagged rate of return on pension assets (Equation a). We include country fixed effects and year fixed effects to take account of any common factors over time. Standard errors are clustered by country. Because total funded pension assets also change due to the realized return on existing pension assets, we control for investment returns on pension assets, . In order to compute the annual rate of returns on pension assets of country at year we use the OECD Global Pension Statistics Database, which has data at country-level on how pension funds allocate their investments. Under the assumption of perfect global diversification (each investment vehicle grants an annual rate of return that is identical between countries at a given year) we derive the annual return of pension assets (b) where represent the ratios of how pension funds asset portfolios are constructed. Finally, we control for some additional factors to single out other possible determinants of GDP growth. Finally, we add again a dummy for the crisis to check whether the relationship between pension savings and growth may have changed during the crisis, for all countries and for funded countries taken apart.
Economic growth is measured by GDP growth per capita in current prices and local currency, retrieved from the World Bank. We also use the widely used inverse old age dependency ratio as a control variable to correct for changing demographics influencing pension assets. The inverse old age dependency ratio captures changes in the working population relative to the population above 65.
To compute the annual rate of return on total pension assets we use detailed information from OECD on how pension funds allocate their assets amongst 11 different securities investments, ranging from short-term cash to stocks, mutual funds and longer term bonds (Table III) . Mutual funds have been subdivided into several investment groups. Bonds represent the largest investment category in total pension assets with 44% in 2001 and 42% in 2011. Countries with missing years of pension allocations are computed by taking the average of all available years of that particular country. If, at country-level, there is no data available whatsoever, worldwide averages of that particular year are used.
To reproduce the rate of return on pension assets variable we use a mixture of stocks (MSCI World Gross Return Index), bonds (Barclays Global Aggregate Unhedged Bond Index) and short-term cash (3m T-bill) return indices to calculate the average rate of return on total pension assets, depending on how pension funds allocate their assets on annual bases. We combine some of the most commonly used global securities return indices per investment category, retrieved from DataStream. Accordingly each DataStream ESNM code is reported in Table IV below. For short-term cash returns we use the 3-month Treasury bill rate and the 3-month LIBOR rate, annualized from monthly rates. For stock returns we take average market returns of the MSCI World Gross Total Return Index and the S&P 500 Composite Gross Total Return Index. Lastly, for bond returns we use average market value returns of the Barclays Global Aggregate Bond Index, IBOXX European All Maturities Bond Index and JPMorgan Global All Maturities Bond Index. For the remaining pension funds asset allocations we compute the average of these 3 return indices. Rate of return estimations in countries with a complete absence of pension asset allocations data (France and New Zealand) are retrieve from annual reports of their largest national pension fund.
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In comparison with Zandberg & Spierdijk (2013) we add one more year of observations, the year 2011. Also we include a set of financial market variables as indicators for the financial development of the country. Following Beck, Levine and Laoyza (1999) we include the stocks-to-GDP ratio and domestic credit to the private sector as a percentage of GDP. Domestic credit to private sector refers to financial resources provided to the private sector, such as through loans, purchases of non-equity securities and other accounts receivable, that establish a claim for repayment. For some countries these claims include credit to public enterprises. The stocks-to-GDP ratio refers to the total value of shares traded during the period. This indicator complements the market capitalization ratio by showing whether market size is matched by trading. Especially in 2001 and 2008-2009 we find large drops in the stocksto-GDP ratio due to financial turmoil and dried up liquidity in financial markets.
In line with the literature we include PA-to-GDP growth with a lag as capital growth does not immediately lead to new investments. Also we interact the PA-to-GDP growth variable with a dummy variable that separates PAYG countries from more funded countries. This is to account for the possibility that PAYG countries with lower total PA-to-GDP ratios experience higher PA-to-GDP growth rates which could drive regression results. Finally, we test again whether the relation changed during the crisis period of 2008-2011. Table I summarizes the results for the impact of growth in assets-to-GDP on GDP growth in the 2001-2011 period. We report results with country-fixed effects to correct for individual country characteristics. In line with Kroszner, Laeven and Klingebiel (2007) we Winsorize the top and bottom 1% of the outliers of GDP growth and total PA-to-GDP growth because we do not want spurious outliers to distort results. This method typically produces a higher robustness than simply omitting outliers (Bollinger and Chandra, 2005) . As a result, this caps the log of negative GDP growth from -16.5% to -7.2% and the log of positive growth from 37.8% to 20.6%. Similarly this caps the log of total PA-to-GDP growth from -136% to -34% and 184% to 139%.
In all regressions PA-to-GDP growth shows a statistically significant and positive sign at the 99-99.9% confidence level. On average, a 10% increase in PA-to-GDP results to a 0.24-0.30 percentage points increase in GDP, keeping everything else constant. Our lagged rate of return on pension assets control variable shows a negative coefficient. This concurs with the idea, that pension asset returns do not necessarily have a positive effect on growth. It is the increase in the flow of pension savings that drives economic growth. Furthermore, simple OLS regressions show a weakly significant and positive interaction between PA-to-GDP growth and a dummy for funded countries, meaning that the already funded countries benefit more from becoming even more funded. There is no evidence of a changing relation due to the financial crisis. Lastly, the positive and sometimes weakly significant inverse old age ratio logically implies that an increasing amount of workers relative to retirees stimulates economic growth. This strengthens our negative conclusion on the impact of the crisis on the basis of the Rajan Zingales model. Explanation: Dependent variable: GDP growth in local currency and current prices. Regressions are estimated by (a) the biascorrected LSDV estimator with bootstrapped standard errors (Blundell-Bond estimator with first order bias and a 50x bootstrap variance-covariance matrix), (b) OLS with clustered standard errors and (c) OLS with fixed effects and clustered standard errors. Country and year dummies are not reported and the LSDV regression does not report the R-squared. Regressions 1 are our standard regressions and regressions 2 include relevant control variables. Regressions 3 includes additional interaction terms of PA-to-GDP growth with a funded dummy variable for funded countries with at least 25% pension assets-to-GDP in 2002 and a crisis dummy for the 2008-2011 period for countries which were hit by the financial crisis. PA, GDP, stocks-to-GDP and the inverse age dependency ratio are all in growth(log). *, ** and *** denote significance at 95%, 99% and 99.9% respectively.
We perform three different robustness tests. First, we add a higher restriction to outliers and Winsorize at 2.5% instead of 1% which caps nominal GDP growth between -4.7% and 16.4% and PA-to-GDP growth between -23% and 60%. Second, we trim the 1% outliers instead of Winsorizing. Both methods result in higher coefficients of our PA-to-GDP variable but also result in a lower significance. None the less, results always stay significant no less than the 95% confidence interval and on average we find that a 10% increase in PA-to-GDP results to a 0.25-0.47 percentage point increase in nominal growth. Regression results of these robustness tests can be found in Table II . Third, we look at country outliers in our 2nd and 3rd regressions by each time omitting one different country. This is repeat 34 times, matching our amount of OECD countries. Excluding either Estonia, Luxembourg or Mexico (non-funded countries) in our original regressions of Table I again slightly drops the significance of our PA-to-GDP growth variable but no less than the 99% confidence interval. Excluding Denmark (largest funded country) from the fixed effects OLS regression makes the interaction term between PA-to-GDP growth and funded countries significant at the 95% confidence level, supplementary to our simple OLS regression.
To conclude, in our cross-country growth regressions we find a statistically significant and robust effect of PA-to-GDP growth on economic growth and this effect is approximately 0.24-0.30 percentage point on GDP growth per 10% PA-to-GDP growth. Our interaction terms between PA-to-GDP growth and funded is positive and hints towards a larger effect of PA-to-GDP growth of the already funded countries. These relationships are stable; there is no indication that pension funding makes countries more vulnerable during the financial crisis. 
